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Abstract: The aim of this study was to compare the results of the California mastitis test (CMT) and bacteriological culture for
detection of subclinical intramammary infections after 10 days postpartum. Samples were collected from 102 cows. The CMT was
performed once on each cow. The results of bacteriological culture and the CMT were compared in 344 milk samples. Two hundred
fifty samples were CMT (+) and 94 samples were CMT (-); 224 samples were bacteriologic culture (+) and 120 samples were culture
(-). Both CMT and culture (+) samples numbered 212, CMT and culture (-) samples 82, CMT (+) and culture (-) samples 38, and
CMT (-) and culture (+) samples 12.
Sensitivity of the CMT score was 94%, specificity was 68%, positive predictive value was 84%, negative predictive value was 87%,
and accuracy rate was 85%. In conclusion, the prevalence of subclinical mastitis in the early lactation period was high and the CMT
was a reliable method for its detection in this period.
Key Words: Cow, CMT, early lactation period, mastitis

Erken Laktasyon Dönemindeki ‹neklerde Subklinik Mastitislerin Tan›s› ve
‹nsidensinin Araﬂt›r›lmas›
Özet: Bu çal›ﬂman›n amac›, do¤umdan 10 gün sonra meme içi subklinik enfeksiyonlar›n saptanmas›nda California mastitis test (CMT)
ve bakteriyolojik kültür sonuçlar›n› karﬂ›laﬂt›rmakt›r. Süt örnekleri 102 adet inekten al›nd›. Her bir inek için CMT bir kez tekrarland›.
Üç yüz k›rk dört adet süt örne¤inde kültür ve CMT sonuçlar› karﬂ›laﬂt›r›ld›. ‹ki yüz elli adet örnekte CMT (+) , 94 adet örnekte CMT
(-); 224 adet örnekte kültür (+) ve 120 adet örnekte bakteriyolojik kültür (-) saptand›. CMT ve bakteriyolojik kültür (+) saptanan
örnek say›s› 212, CMT ve kültür (-) örnek say›s› 82, CMT (+) ve kültür (-) örnek say›s› 38, CMT (-) ve kültür (+) örnek say›s› 12
adet bulundu.
California mastitis test skorunun sensivitesi % 94, spesifitesi % 68, pozitif do¤ruluk oran› % 84, negatif do¤ruluk oran› % 87 ve
genel do¤ruluk oran› % 85 olarak saptand›. Sonuç olarak, erken laktasyon döneminde subklinik mastitis prevalans› yüksektir ve bu
dönemde subklinik mastitis tespitinde CMT güvenilir bir metottur.
Anahtar Sözcükler: ‹nek, CMT, erken laktasyon dönemi, mastitis

The inflammation of the mammary gland, usually in
response to an invasive agent, can be characterized by an
increase in the somatic cell count in milk (1).
In the past most of the peri-parturient cases were
caused by gram-positive contagious pathogens including

Staphylococcus aureus and Streptococcus agalactiae,
surviving in the udder during the dry period (2).
Intramammary infections (IMIs) found in early
lactation can be a result of either IMIs that do not resolve
or new IMIs that develop during the dry period. The
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importance of the dry period to eliminate existing and
prevent new intramammary infections is well understood
(3).
In the early weeks of lactation while gram-negative
bacteria may be the predominant mastitis pathogens in
herds producing low somatic cell counts (SCCs) in milk,
major mastitis pathogens produce high SCCs in milk (4).
Identifying and eliminating intramammary infection in
early lactation may have significant economic benefits.
The use of individual cow SCCs to identify the presence of
intramammary infections in early lactation cows is
possible. Measurement of the concentration of SCC in
milk was established as the most reliable indirect measure
of mammary gland infection. Previous research had
suggested that SCC is normally elevated during the first 2
weeks of lactation, followed by a rapid decrease;
however, more recent studies have demonstrated that
cow level SCC declines more rapidly than previously
thought (5,6).
The California mastitis test (CMT) is a practical test
for subclinical mastitis that can be used easily at the
cowside (7).
In the study by Dingwell et al. (5), an IMI was defined
as the presence of a major mastitic organism and the
CMT was performed on quarter foremilk samples at the
cowside and the CMT reaction of each quarter was
recorded in an ordered scale as 0, 1, 2, or 3. In this
study, 10% of quarters were identified as having IMI in
early lactation and it appears that the CMT has the
potential to be a rapid, accurate, and economically
feasible test for fresh cows.
This study was performed on cows without any
clinical abnormality under field conditions. Data were
collected from 102 cows (344 milk samples) that were all
starting their 2nd or subsequent lactation 10 days after
calving.
Quarter milk samples were collected aseptically for
bacteriological culture and they were sent to the
microbiological laboratory for routine culture. The CMT
was performed only once on each cow 10 days after
calving. The CMT was performed on quarter foremilk
samples at the cowside, and test results were read and
recorded by an experienced clinician. The CMT was
performed according to Dingwell et al.’s (5)
recommendations. The CMT reaction of each quarter was
recorded in an ordered scale as 0, 1, 2, or 3, with 0
120

indicating no reaction, and 1 being a trace and a slight
positive reaction.
In this study, CMT and bacterial culture results were
compared for 344 milk samples. Two hundred fifty
samples were CMT (+) and 94 samples were CMT (-);
224 samples were bacterial culture (+) and 120 samples
were bacterial culture (-). Both CMT and bacteriological
culture were positive in 212 samples. In 82 samples CMT
and culture results were negative. Although CMT results
were positive, culture results were negative in 38
samples. On the other hand, the CMT was negative even
though culture results were positive in 12 samples
(Table 1).
Table 1. The results of the CMT and bacterial culture.
Bacterial Culture
CMT

+

-

+

212

38

-

12

82

Sensitivity, specificity, and positive and negative
predictive values were calculated for the CMT score, using
the results of all 344 milk samples. Sensitivity of the CMT
score was 94%, specificity was 68%, positive predictive
value (PPV) was 84%, negative predictive value (NPV)
was 87%, and accuracy rate was 85% (Table 2).
Table 2. The results of statistical analysis.
Sensitivity

Specificity

PPV

NPV

Accuracy

94%

68%

84%

87%

85%

Many researchers have reported that SCC is the best
predictor of intramammary infection status. The CMT, a
qualitative measurement of the somatic cell count in milk,
is a screening test for subclinical mastitis that can be used
easily at the cowside. The use of the CMT to identify
infected quarters has been extensively validated in cows
that were not in early lactation (7). Recently, the CMT
has been used to identify intramammary infections in the
first 10 days of lactation (8).
A study performed by Dingwell et al. (5) showed that
the sensitivity, specificity, PPV, and NPV of the CMT were
68.8%, 71.5%, 21.1%, and 95.4%, respectively. The
proportions of specific pathogens determined in the early
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lactation period were 25%, 25%, 18%, 17%, 8%, and
5% for E. coli, S. agalactiae, B. cereus, S. aureus, gramnegative staphylococci spp. and gram-positive
staphylococci spp., respectively.
In the present study, sensitivity, specificity, PPV, NPV,
and accuracy rate of the CMT were 94%, 68%, 84%,
87%, and 85%, respectively. According to these results,
positive CMT reactions were considered indicative of
mastitis.
The high subclinical mastitis incidence encountered in
the present study is in contrast with the old concept of
high clinical mastitis prevalence in early lactating cows,
which has recently been falling in popularity. The high

incidence of environmental mastitis may be a result of
poor management in the previous dry period. In addition,
high rates of environmental pathogen isolation highlight
the importance of milking hygiene and dry-period
treatments. Most dairy farmers lack information on this
subject and their education must be a critical part of
national mastitis prevention strategies.
In conclusion, the increase in subclinical mastitis
prevalence in the early lactation period is very important.
Hygiene procedures and proper dry-period management
is effective in mastitis prevention and the CMT is a reliable
method in subclinical mastitis detection in the early
lactation period.

References
1.

Rodriguez-Zas, S.L., Gianola, D., Shook, G.E.: Evaluation of
models for somatic cell score lactation patterns in Holsteins.
Livest. Prod. Sci., 2000; 67: 19-30.

6.

Dohoo, I.R.: An evaluation of the validity of individual cow
somatic cell count from cows in early lactation. Prev. Vet. Med.,
1993; 16: 103-110.

2.

Erksine, R.: Mastitis control in dairy herds. In: Radostits, O.M.
Ed., Herd Health-Food Animal Production Medicine. WB
Saunders, Philadelphia, PA, 2000; 397-433.

7.

Leslie, K.E., Jansen, J.T., Lim, G.H.: Opportunities and
implications for improved on-farm cowside diagnostics. Proc.
DeLaval Hygiene Symp., 2002; 147-160.

3.

Eberhart, R.J.: Management of dry cows to reduce mastitis. J.
Dairy Sci., 1986; 69: 1721-1732.

8.

4.

Huszenicza, G., Jánosi, S., Gáspárdy, A., Kulcsár, M.: Endocrine
aspects in pathogenesis of mastitis in postpartum dairy cows.
Anim. Reprod. Sci., 2004; 82-83: 389-400.

Sargeant, J.M., Leslie, K.E., Shirley, J.E., Pulkrabek, B.J., Lim,
G.H.: Sensitivity and specificity of somatic cell count and California
Mastitis Test for identifying intramammary infection in early
lactation. J. Dairy Sci., 2001; 84: 2018-2024.

5.

Dingwell, R.T., Leslie, K.E, Schukken, Y.H., Sargeant, J.M.,
Timms, L.L.: Evaluation of the California mastitis test to detect an
intramammary infection with a major pathogen in early lactation
dairy cows. Can. Vet. J., 2003; 44: 413-416.

121

